Aim: Hence, we aimed to test a very practical approach to alleviate stress among college students by achieving vestibular stimulation using swings.
Materials and Methods:
In this study 60 male and female participants were randomly assigned into vestibular stimulation or control groups. Depression, anxiety, stress scores, sleep quality, heart rate, blood pressure, Autonomic functions, respiratory, haematological, cognitive function, Quality of life were recorded before and after 1 st , 7 th , 14 th , 21 st , 28 th days of vestibular stimulation.
results: STAI S and STAI T scores were significantly improved on day 28 th following vestibular stimulation. Diastolic and mean arterial blood pressure were significantly decreased and remained within normal limits in vestibular group on day 28 th following vestibular stimulation. Postural fall in blood pressure was significantly improved on day 14 onwards, following vestibular stimulation. Respiratory rate was significantly improved on day 7 onwards, following vestibular stimulation. PSQI sleep disturbance, PSQI sleep latency, PSQI total score and bleeding time was significantly improved following vestibular stimulation. conclusion: Our study supports the adoption of vestibular stimulation for stress management. Hence, placement of swings in college campuses must be considered, which may be a simple approach to alleviate stress among college students.
State-trait Anxiety Inventory for Adults tM :
The STAI inventory comprises of state and trait forms, to assess anxiety levels. Each form consists of 20 questions with total scores that range from a minimum of 20 to a maximum of 80. Anxiety scores ≤ 40 were considered as low anxiety while a score of > 40 were considered as high anxiety. License obtained from Mind Garden, Inc., to reproduce State-Trait Anxiety Inventory for Adults TM in our research.
depression Anxiety Stress Scale (dASS): DASS is a 42 item questionnaire designed to assess depression, anxiety and stress levels.
the students' Stress Questionnaire: The students stress questionnaire is a standard questionnaire, designed by Ministry of Social Security, National Solidarity and Reform Institutions, to assess stress levels in students (www.gov.mu/portal/sites/ suicideprevention/file/student).
Assessment of cognition
Verbal and spatial memory test: Verbal and spatial memory test is a standardized test to assess cognition levels by assessing spatial and verbal memory scores [18, 19] .
Assessment of cardio-respiratory parameters: Blood pressure was recorded by using Diamond digital sphygmomanometers (BPDG024) and P02, pulse rate was recorded by using pulse oximeter (EDAN H100B) respiratory rate was measured manually [14, 20] . 
Autonomic Function test
Blood pressure -response to standing: It was reported that stress can modulates autonomic functions in students [28] . The test was performed by measuring the blood pressure in lying position and again in standing position. The postural fall in blood pressure was taken as difference between the systolic blood pressure lying and systolic blood pressure standing [29] .
StAtIStIcAL AnALYSIS
Data is represented as Mean±SD and were analysed using SPSS 20.0. Statistical tests applied are Two-Way ANOVA and Bonferroni posttests. The p-value <0.05 was taken as significant.
rESuLtS
Results were presented in [ significantly decreased before Vs after in VF. PSQI sleep latency was significantly decreased before Vs after in VF and VM groups. Epworth sleepiness scale total score was significantly decreased in vestibular group after vestibular stimulation, which indicates decrease in excessive daytime sleepiness [Table/ Fig-7-9 ].
WHO QOL BREF transformed scores of four domains were not significantly different between control and vestibular groups before and after vestibular stimulation. WHO QOL BREF T2 (psychological domain) of Day 0 Vs day 28 in VF is significantly increased [Table/ Fig-10 ].
[table/ Fig-3 ]: Student's Stress, STAI S, STAI T scores, Heart rate in participants before and after vestibular stimulation. (VF-vestibular stimulation group females, VM-Vestibular stimulation group males, CM-control group males, CF-control group females).
[table/ Fig-7] : Anxiety, stress scores, PSQI duration of sleep, PSQI sleep disturbance before and after vestibular stimulation. (DASS A-DASS anxiety scores, DASS S-DASS stress scores, PSQI DISTB-PSQI sleep disturbance).
[table/ Fig-4 ]: Blood pressure changes in participants before and after vestibular stimulation.
[table/ Fig-8 ]: PSQI sleep latency, PSQI day dysfunction due to sleepiness, PSQI efficiency, PSQI overall sleep quality before and after vestibular stimulation.
[table/ Fig-9 ]: PSQI need medicines to sleep, PSQI total score, Epworth sleepiness scale total score before and after vestibular stimulation.
[table/ Fig-10 ]: WHO QOL BREF transformed scores before and after vestibular stimulation (T1-physical health, T2-psychological, T3-social relationships, T4-Environment).
[table/ Fig-5 ]: Autonomic function test values, spatial and verbal memory test scores and Po 2 levels before and after vestibular stimulation.
[table/ Fig-6 ]: Respiratory rate, bleeding time, clotting time and DASS depression scores before and after vestibular stimulation.
dIScuSSIOn
In our study significant decrease in salivary cortisol, autonomic and haematological parameters were observed following controlled vestibular stimulation [14] . We have attributed these beneficial effects of vestibular stimulation to inhibition of stress axes. However in the present study we have did not observed any change in student's stress scores, DASS depression and stress scores, which may be due to short term vestibular stimulation.
It was reported that balance control and anxiety are closely linked [8] . Vestibular training may reduce some forms of anxiety, while cognitive and behavioural therapy of anxiety improves balancing performance [30] . Our study concurs with previous studies, as we have observed significant decrease in STAI S and STAI T scores and DASS anxiety scores following vestibular stimulation. Earlier studies reported that heart rate, blood pressure decreased following vestibular stimulation [31] . In the present study we have observed significant decrease in diastolic pressure and mean arterial blood pressure in vestibular group when compared to control group.
Previous researchers testified that anatomical connections exist between vestibular and autonomic nuclei [32] . Vestibular lesions modulated autonomic functions in humans and animals [33] . In the present study, systolic blood pressure difference in sitting and standing postures was significantly different in vestibular group when compared to control group. Vestibular system is connected with the brain areas related to cognition and bilateral vestibular lesion and can influence defects in spatial memory [34] . Our previous study categorically confirms that caloric vestibular stimulation with hot water, enhances cognition [35] . However, in the present study we observed only gradual improvement in spatial and verbal memory test scores. Vestibular stimulation modulates abdominal (expiratory) and phrenic (inspiratory) nerves activity [36] . Electrical or natural stimulation of the vestibular system results in changes in blood pressure and respiratory motor output and helps to maintain homeostasis during movement [37] . In the present study we have observed significant decrease in the respiratory rate in vestibular group when compared with control group. Although no significant change in p0 2 was observed. Also, bleeding but not clotting time was significantly different in control and vestibular groups before and after vestibular stimulation, hence short-term Vestibular stimulation may not have significant influence on bleeding and clotting time.
It is our routine day experience that motion promotes sleep as we become sleepy in boats, planes and cars [38] . It was reported that vestibular stimulation has positive impact on sleep [39] [40] [41] . Our study provides further evidence that vestibular stimulation improves sleep quality as PSQI total score and Epworth sleepiness score was decreased significantly after vestibular stimulation. Indeed vestibular stimulation improves quality of life in patients with benign paroxysmal positional vertigo, irrespective of age and gender [42] . Our study concurs with earlier findings that we have observed marginal improvement in all four domains of WHO QOL BREF.
LIMItAtIOnS And FuturE PErSPEctIVES
The study sample size was small and duration of intervention was short. In our future studies, we plan to increase sample size and long-term intervention.
cOncLuSIOn
Our study provides preliminary evidence that vestibular stimulation can be used for stress management in students. We recommend further detailed study with higher sample size and long-term vestibular stimulation to improve impact of this practically applicable intervention to reduce stress.
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